Background-Hyperplastic polyps are common benign colorectal polyps, and are thought to have little association with malignant tumours in the colorectum. However, several reports suggest that some hyperplastic polyps may develop into colorectal neoplasms. Aim-To clarify genetic alterations in colorectal hyperplastic polyps. Methods-Twenty eight colorectal polyps having serrated components were resected from patients endoscopically. The K-ras gene mutations in codons 12 and 13 were analysed by PCR-RFLP. Intranuclear p53 protein was immunostained by the avidin-biotin complex method. Results-A mutation of the K-ras gene was detected in nine (47%) of 19 hyperplastic polyps, and five (56%) of nine adenomas. p53 protein nuclear accumulation was detected immunohistochemically in two (22%) of nine adenomas, but not in any of the 19 hyperplastic polyps. Conclusion-Some hyperplastic polyps may be true neoplastic lesions, and could be precursors of malignant neoplasia.
Colorectal hyperplastic polyps are not generally regarded as neoplastic or premalignant lesions in the colon and rectum, and are not thought to have any malignant potential. However, coexisting adenomatous areas and hyperplasia in the same polyp have been reported.'-"1
In addition, hyperplastic polyps are more common in colons harbouring adenomas or carcinomas. This previous evidence suggests that hyperplastic polyps are related to colorectal neoplasms, and in certain cases, polyps may progress to cancer, following the so-called hyperplasia-adenoma-adenocarcinoma sequence.5-7 By contrast, the adenoma-adenocarcinoma sequence is the major pathway of colorectal carcinogenesis, and is thought to be associated with the accumulation of mutations or deletions both in oncogenes and in tumour 
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It is generally accepted that hyperplatic polyps are benign lesions without malignant potential and do not develop into colorectal neoplasms. Our study is the first to identify genetic alterations (K-ras mutations) in hyperplastic polyps of the colon and rectum. Similarly, K-ras mutation occurs in the hyperplastic foci of the pancreatic duct and hyperplastic aberrant crypt foci (ACF) of the colorectal epithelium, which are thought to be early precursor lesions of pancreatic and colorectal cancer.15-19 K-ras gene mutations may be responsible for the hyperplastic change, and may not contribute to immediate carcinogenesis of the pancreas and colorectum. However, K-ras mutations were identified in colorectal adenomas and adenocarcinomas, and are thought to play an important part in colorectal carcinogenesis."l In this study, the frequency of K-ras mutation in hyperplastic polyps was similar to that of adenomas. Furthermore, hyperplastic polyps show positive staining for carcinoembryonic antigen (CEA) with greater intensity than the normal epithelium, increased bcl-2 expression on immunohistochemistry, and reduced secretion of 0-acylated sialomucin, which are important features of colorectal neoplasia.2>22 Therefore, some hyperplastic polyps may be neoplastic lesions, and develop into colorectal tumours. no APC mutation present in seven colorectal hyperplastic polyps. In addition to K-ras mutation, some unknown genetic alterations are probably needed for hyperplastic polyps to develop into colorectal neoplasms. In this study, there was no difference in size between hyperplastic polyps with K-ras mutation and those without. We investigated the relation between hyperlastic polyps harbouring K-ras mutation and their pit patterns. There was no correlation between K-ras mutation and the pit pattern. Almost all of the hyperplastic polyps contained small or large asteroid pits. Therefore, by endoscopy hyperplastic polyps harbouring K-ras mutation were indistinguishable from those without K-ras mutation. Histologically, slight differences in the nuclear morphology of cryptic cells were found in hyperplastic polyps (Figure) . A precise analysis of the histological features in hyperplastic polyps is needed. Hyperplastic polyps have not been regarded as precancerous lesions, because there was no evidence that the lesions were directly linked to colorectal neoplasia. However, it is now clear that about half of all hyperplastic polyps harbour K-ras mutation, and it is necessary to examine thoroughly the proposed hyperplasia-adenoma-adenocarcinoma sequence.
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